Mechanism of inhibition by lithium of sodium transport in the toad bladder.
Lithium transport across the urinary bladder of Bufo marinus has been studied by means of the short-circuit current technique, as well as unidirectional ion flux measurements. Exposure to lithium of the epithelial (mucosal) surface of this preparation led to a slow, progressive decrease of ion transport, with increasing discrepancy between short-circuit current and lithium influx; in fact there was still an appreciable lithium influx across bladder exposed to amiloride even though short-circuit current was suppressed. Ohmic conductance and sodium efflux barely increased under these circumstances. Upon replacement of lithium by sodium on the epithelial side, the preparations recovered slowly indeed, and residual lithium could be detected in bladder tissue for more than 2 hr while the rate of sodium extrusion at the basal-lateral cell border was slowed down. Recovery from exposure to lithium was accelerated by vasopressin and amphotericin, both of which facilitate sodium entry at the apical border of the epithelium. Thus the lasting deleterious influence of lithium on sodium transport might result from the fact that this ion, once trapped in the cytoplasm, closes the sodium channels.